An alternative layout of the TESLA collider
INTRODUCTION
The superstructures, chains of superconducting multicell subunits connected by U2 long tube@), have been proposed as a replacement for the standard 9-cell TESLA structures. At present, the 2x9-cell ( Fig.1 ) superstructure is seen as the most attractive version, compromising: reduction of cost and an improvement of the performance and being moderately demanding on the production [5] . This version was studied at the time when manufacturing of the subunits of the first original 4x7-cell version was well advanced. In Fall 2001, the decision was made to build, for the test in the TTF linac, two prototypes of a 2x7-cell superstructure instead of one 4x7-cell prototype. The RF-properties of the 2x9-cell and the 2x7-cell versions are very similar as confirmed by the HOMDYN [6] simulation. The acceleration process of the TESLA beam (old or new set of parameters) showed the same, very small bunch-to-bunch energy variation for both versions 171. Since the scheme of the HOM suppression in both versions is also very similar, we conclude that a beam test of the 2x7-cell prototypes will deliver enough data to verify the superstructure concept.
Cold tuner
Innut counler ' (Fig. 2) . The diameter of the interconnecting tubes for all versions of the superstructure has been chosen to keep the accelerating mode well below the cut-off frequency of the tubes. This allowed to avoid heating of HOM couplers attached at the interconnecting tubes by the magnetic field of the accelerating mode. Although the superstructure is made of many cells, the damping is better than for a standard multi-cell cavity with the same number of cells, since pairs of HOM couplers can suppress parasitic modes of much shorter subunits. The attached couplers were of the same type as those used for standard 9-cell TTF cavities. We should mention here that the 2x9-cell version has four cells more than the tested prototypes and an additional HOM coupler will be attached at the interconnection to compensate for that. Both prototypes were examined for the RF-properties of HOMs prior to their assembly in the cryomodule. We will show examples of the measured results in the next section. The discussion here is limited to the dipole modes, since these are relevant for the TESLA beam quality. pOM2 
HOM MEASUREMENTS AT 300 K
The computed dipoles of the 2x7-cell prototypes, with significant WQ), are listed in Table 1 . When compared to the dipoles of a standard 9-cell cavity or to the dipoles of 2x9-cell superstructure, the average impedance per cell is almost the same. This is why the damping specification, Q , 5 IO5, for these modes holds for all three cases. We have measured frequency, QCxt, and if it was possible, the field profile and angular orientation of both polarizations for each of these modes. The last two measurements were performed by means of the perturbation method. The frequency change was measured vs. the longitudinal position or vs. the angular position of a dielectric perturbing bead. In case of many modes these measurements were impossible due to very strong overlapping of modes andlor difficulty in modes excitation. As an example,the measured profiles of one polarization of the mode No. 45 are shown in Fig. 3 ( P I ) and in Fig. 4 (P2) . The field profile in PI is similar to the theoretical one. The energy is stored in both subunits. The ATgl<cw som Y -d r p1 Figure 5 : The lowest frequency is measured at the angle when the perturbing dielectric bead is placed in the highest elecmc field.
HOM MEASUREMENTS AT 2K
At first we measured for both cold prototypes, by means of Network Analyzers, f and Qcx, of modes up to 3.2
GHz. In total, 420 modes have been investigated. This data gave us a first estimation of Z and was used to observed when the power was applied (Fig. 7b) . The mode has been tested six times, for various settings of the optics and for various HOM couplers used to transfer RFpower into the cavity. The computed (R-comp) and the measured deflections are presented in Fig. 8 , among these values for other modes of prototype PI. The differences between computed and measured deflection were mainly due to the optics setting and due to direct coupling of a part of the RF-power into the beam line [8]. This happens for propagating modes when an external HOM coupler is used as the input port. Fig. 9 shows the measured polarization. Here the differences were due to calibration errors of the BPM signals. Nevertheless, the measured deflection gave the estimation of Z, which in the worst case would be 2 times higher than expected fiom the Network Analyzer measurements; however it still is harmless to the TESLA beam. The measured polarization showed that this mode, when excited by the accelerated beam, will deflect it almost horizontally. We measured other modes in a similar way, however not all showed such a deflection as the mode 45 described above. The method still needs further development. All applied methods to measure the HOM damping have verified the good suppression of dipoles in both prototypes of the supershucture. A summary of the measurements is shown in Fig. 10 . ARer the beam test we are more convinced that the 2x9-cell version should not have a major problem in regard to the HOM damping. 
